Drug hypersensitivity reactions are among the most important problems that arise when using drugs. The occurrence of such reactions in the population is at least 7% and tends to a constant increase. The most frequent manifestations of drug
INTRODUCTION
Drug hypersensitivity reactions are among the most important problems that arise when drugs are used. The frequency of such reactions in the population is about 7% and tends to a constant increase [1, 2] . Clinical manifestations of drug hypersensitivity reactions are allergic reactions of varying severity, which can occur directly to active ingredients or to auxiliary components of the drug [3, 4] .
The most frequent manifestations of drug hypersensitivity reactions are medically induced skin lesions. According to the terminology worked out by the World Health Organization, a medically induced skin reaction is defined as any unintended and harmful morphological skin change that occurred during systemic or local use of the drug in usual doses for the purpose of prevention, treatment and diagnosis [4] . According to the literature data, the frequency of occurrence of such reactions is in the range of 2-3% in hospitalized patients [5] , and among all detected adverse drug reaction (ADR) -from 19 to 48% [6, 7] . At the same time, the relevance of studying skin drug reactions is caused not only by the high frequency of their development, but also by the severity and unpredictability of such reactions, which can cause a significant danger to health or life of patients. THE AIM of this investigation was to study and analyze the cases of development of skin drug reactions on the basis of report cards of ADRs to the drugs regis-
ИЗУЧЕНИЕ ЛЕКАРСТВЕННО-ИНДУЦИРОВАННЫХ КОЖНЫХ РЕАКЦИЙ НА ОСНОВАНИИ АНАЛИЗА КАРТ-ИЗВЕЩЕНИЙ

ISSN 2307-9266 e-ISSN 2413-2241
Volume VII, Issue 1, 2019 tered in the Republic of Crimea in the period from 2009 to 2016, the identification of pharmacological groups of the drugs that cause skin drug reactions most often, and also the allocation of risk factors for the development of such adverse reactions.
MATERIALS AND METHODS
The objects of the research were the report cards about the adverse reactions, registered in the regional base (registry) of spontaneous messages called ARCADe (Adverse Reactions in Crimea, Autonomic Database) for the period from 2009 to 2016. When analyzing the report cards, 2,698 cases of development of skin drug reactions were selected in response to the use of drugs in patients. The criterion for the selection of cases of ADR was an indication of the skin manifestations of ADRs in the section "Standardized description of the reaction".
The study of the frequency of occurrence of skin drug reactions in the application of various groups of drugs was carried out taking into account the codes of the Anatomical Therapeutic Chemical (ATC) Сlassification System of drugs of the World Health Organization (WHO) [8] .
The research methodology (the analysis of the registry data) did not imply making comparisons and determining the data correlations among themselves. ADRs frequency determination was performed in MS Excel 2016 Microsoft Office.
RESULTS AND DISCUSSION
For the analysis of cases of skin drug reactions arising in response to the use of different groups of drugs, 2,698 report cards were selected from the regional database -ARCADe -of spontaneous messages, which accounted for 43.1% of the total number of the registered ADRs for the corresponding period (6254 report cards).
The first stage of the research was to study the frequency of cases of the development of skin drug reactions when using drugs of different pharmacological groups. The analysis of the report cards showed that the most frequent skin drug reactions occurred when using drugs of the group of antimicrobial agents for systemic use (1215 cases), which accounted for 45% of the total number of medically induced skin reactions. Such adverse reactions occurred much less often when using drugs that affect the digestive system and metabolism (277 cases, 10.27%), drugs that affect the nervous system (239 cases, 8.85%), and drugs that affect the musculoskeletal systems, including nonsteroidal anti-inflammatory drugs (NSAIDs) (229 cases, 8.49%). The frequency of occurrence of skin drug reactions when using drugs of other pharmacotherapeutic groups in accordance with the WHO Anatomic Therapeutic Chemical Classification of Drugs is presented in Fig. 1 . of cases of adverse reactions in this group). Less commonly, skin drug reactions were associated with the use of antivirals for systemic use (J05 -72 cases, 5.9%) and antimycobacterials (J04 -43 cases, 3.54%) (Fig. 2) .
Figure 2. Distribution of cases of skin drug reactions in the group of antibacterials for systemic use
The analysis of skin drug reactions of individual groups for system use, confirms the known data on the high incidence of allergic reactions when using antibacterial drugs, including β-lactam antibiotics of the cephalosporins and penicillins groups [9] [10] [11] . In our case, the frequency of development of skin drug reactions when using these groups of drugs was 557 (52.3% of the total number of cases of adverse reactions to antimicrobial agents) and 207 cases (19.4%), respectively. The frequency of occurrence of drug-induced skin reactions of individual members of the β-lactamantibiotic groups is presented in Тable 1. Other groups of antimicrobial agents caused allergic reactions much less frequently: fluoroquinolones -122 cases of ADRs (11.5%), macrolides and azalides -65 cases (6.1%), aminoglycosides -40 cases (3.8%). Levofloxacin (45 cases of ADRs) and Сiprofloxacin (42 cases) became the "leaders" in the development of drug-induced reactions in the group of fluoroquinolones. In the group of Macrolide antibiotics, the development of skin drug reactions was most frequently recorded with Azithromycin (34 cases of ADRs) and Clarithromycin (13 cases). The high incidence of development of skin drug reactions in the above mentioned groups of drugs is most likely due to their frequent prescription by health care professionals, as well as the use of drug data by patients during self-treatment. [12] .
The greatest number of cases of skin drug reactions in the use of antiviral drugs was caused by the use of drugs effective against HIV (non-nucleoside reverse transcriptase inhibitors (NNRTI) -28 cases of ADRs, nucleoside reverse transcriptase inhibitors (NRTI) -6 cases, protease inhibitors -4 cases). Combined antiviral drugs that are effective against HIV, caused the development of ADRs in 9 cases.
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Special attention should be paid to the high incidence of medically induced skin reactions that occur when using NSAIDs (186 cases, which accounted for 6.9% of the total number of cases of skin drug reactions). In this pharmacological group, the most frequently similar ADRs were associated with the use of drugs derived from Propionic acid (106 cases) and Acetic acid (51 cases). Analysis of the frequency of skin drug reactions in the application of individual representatives of the groups of NSAIDs is presented in Fig. 3 .
The largest number of skin drug reactions was registered with the use of Ibuprofen (99 cases, 53.22%), Diclofenac (31 cases, 16.7%), Ketorolac (18 cases, 9.7%) and Nimesulide (12 cases, 6.45 %).
The study of drug-producing countries that cause skin drug reactions revealed that in 911 cases the development of ADRs was associated with the use of drugs manufactured in Ukraine, in 309 cases in the territory of the Russian Federation. The development of ADRs against the background of the use of drugs produced by foreign pharmaceutical companies was observed slightly less. Thus, drugs produced in India caused 291 cases of skin drug reactions, in the UK -210 cases, in Germany -177 cases of ADRs.
A study of the clinical manifestations of medically induced skin reactions showed that the most common forms were: generalized skin rashes (1673 cases of ADRs, 62%), localized skin rashes (713 cases of ADRs, 26.4%), localized and generalized skin itching (128 and 95 cases of ADRs, respectively), as well as skin redness (78 cases, 2.9%). Indicators of the occurrence of such manifestations in patients are presented in Table 2 . 
0.1
The analysis of the age periods for which the occurrence of ADRs in the form of skin manifestations was typical, showed the following results (Fig.4) : the most frequent complications of pharmacotherapy were observed before the age of 3 years -766 cases (from birth to 28 days -42 cases of ADRs, 28 days -1 year -392 cases of ADRs, from 1 to 3 years -342 cases) and in the age category «46-60 years» -441 cases. It is worth noting that a rather high incidence of skin drug reactions was observed in the age periods of "19-30 years", "31-45 years" and "61-75 years" -349, 354 and 331 cases of ADRs, respectively.
A study of the gender of the patients revealed that the most frequent skin drug reaction occurred in females -1613 (60%) cases, in the remaining 1085 cases ADRs (40%) was observed in males.
Our further analysis was aimed at studying the routes of administration of drugs that cause medically induced skin reactions. So, the most frequent way of administering such drugs was their ingestion (per os) -1326 cases (49.15%), less often ADRs occurred against the background of parenteral administration of drugs: intramuscularly -535 cases (19.8%), intravenously -510 cases (18.9%), subcutaneously -32 cases (1.19%) . Attention is drawn to the fact that in 139 cases (5.15%) skin drug reactions occurred with the external use of drugs, and in 52 cases (1.9%) with rectal administration.
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Figure 4. Distribution of patients with medically induced skin reactions by age
One of the most important factors determining the likelihood of adverse reactions of an allergic nature is the patient's history of hypersensitivity to drugs, food components, contact home allergens and other factors. A study of the allergic history in patients with skin drug reactions showed that in most cases it was calm (2399 cases, 88.92%), while in the other cases an aggravated allergic history was observed: drug allergy -156 cases of ADRs (5.8%), food allergy -80 cases of ADRs (3%), household (contact allergy) -35 cases (1.3%), in 28 cases patients had mixed allergies (Fig. 5) .
In addition, one of the significant factors necessary for assessing the cause-effect relationship between taking a suspected drug and the skin drug reaction that occurs is the number of drugs prescribed simultaneously with it. In our case, the frequency of polypragmasy (simultaneous administration of 5 or more drugs) amounted to 320 cases of development of a skin drug reaction. At the same time, simultaneous prescription of 4 drugs was observed in 162 cases (6%), 5 drugs -in 83 cases (3.1%), 6 drugs -in 40 cases (1.5%). The prescription of 7 or more drugs was observed in 35 cases, which could significantly increase the risk of adverse reactions (Fig. 6) .
The course of immediate-type allergic reactions, the appearance of affected skin lesions are characterized by a high rate of development and unpredictability. In this respect, treatment is reduced, as a rule, to the abolition of the drug that caused an adverse reaction, and to the conduct of symptomatic therapy. The analysis of cases of skin drug reactions in the Republic of Crimea showed that the cancellation of suspected drugs was carried out in 2651 cases (98.26%), hereby in 2266 cases the cancellation of the suspected drug was accompanied by the disappearance of adverse reactions. Symptomatic therapy for the relief of skin drug reactions was observed in 2242 cases (83.1%), in other cases the patient did not need any additional pharmacotherapy.
The next stage of the study of skin drug reactions was aimed at analyzing the outcome of undesirable drug reactions. The results of the analysis showed that in most cases, skin drug reactions were not serious and did not cause pronounced consequences for patients (2009 cases, 74.5%). However, it is worth noting the frequency of serious consequences of ADRs for patients:
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Thus, the results obtained during the analysis confirmed a high frequency of occurrence, severity and unpredictability of the occurrence of drug-induced skin reactions [13, 14] . Among all pharmacological groups of drugs, the most frequent skin drug reactions were associated with the use of antibacterials for systemic use, namely drugs of the cephalosporins and penicillins groups. Such high rates of development of ADRs when using these groups of drugs, could be associated not only with the presence of a β-lactam ring in their structure, which can covalently bind to serum proteins and the cell wall and cause the development of allergic reactions, but also with a significant frequency in clinical practice [15] . The risk factors for the development of skin drug reactions identified in the course of the analysis, were female gender (60% of cases), early childhood and old age, as well as the presence of burdened drug allergological history in patients.
CONCLUSION
At present, one of the priorities of the health care system is to monitor the effectiveness, safety and quality of drugs used in the stages of diagnosis, prevention and treatment of patients.
Sufficient knowledge of health professionals in the field of pharmacological safety of drugs will allow them not only to be prepared for the relief of serious unforeseen manifestations of skin drug reactions in the shortest possible time, but also to the possible prevention of life-threatening conditions associated with the use of drugs.
